Manufacturing, the important industries in the Yangtze River Economic Belt, is a hot issue for many scholars to study. In this paper, Data Envelopment Analysis(DEA) method is used for calculating the total factor productivity (TFP) of enterprises in the Yangtze River Economic Belt. The results show that TFP of manufacturing enterprises in these areas has gone through four stages of development: steady decline--decline--fast rise--maintenance from 2005 to 2014. As for industrial sectors, seven sectors including tobacco, textiles, leathers, furs, feathers, shoemaking and medicine manufacturing showed rise in TFP, and TFP of high-tech manufacturing enterprises increased while low or medium-tech declined. Key words: the Yangtze River economic belt; total factor productivity; data envelopment analysis; manufacturing enterprises; industrial sectors 1 Introduction and literature review The Yangtze River Economic Belt, west from Guizhou and east to Shanghai, is the most economically advanced area in the Yangtze River Basin. Manufacturing industry, which is a pillar industry in the national economy, plays an important role in the Yangtze River Economic Belt. Thus, it is of theoretical and practical significance to study the total factor productivity (TFP) of manufacturing enterprises in the Yangtze River Economic Belt. Considering existing literatures, the literatures studying TFP are primarily classified into three types:(1) overall research on TFP of manufacturing industry;(2) research on TFP of regional manufacturing industry, and (3) research on TFP of subdivided manufacturing sectors. As for overall research on TFP, R. Yang 1 utilized enterprise data, by employing OP, LP methods to
Introduction and literature review
The Yangtze River Economic Belt, west from Guizhou and east to Shanghai, is the most economically advanced area in the Yangtze River Basin. Manufacturing industry, which is a pillar industry in the national economy, plays an important role in the Yangtze River Economic Belt. Thus, it is of theoretical and practical significance to study the total factor productivity (TFP) of manufacturing enterprises in the Yangtze River Economic Belt. Considering existing literatures, the literatures studying TFP are primarily classified into three types:(1) overall research on TFP of manufacturing industry;(2) research on TFP of regional manufacturing industry, and (3) research on TFP of subdivided manufacturing sectors. As for overall research on TFP, R. Yang 1 utilized enterprise data, by employing OP, LP methods to calculate TFP at the enterprise level, discovered that the growth rate of overall TFP of manufacturing industry in China ranged from 2% to 6%, with an average annual growth rate reach to 3.83%, which features great fluctuation. 4 found the empirical results show some degree of heterogeneity across Ukrainian macro-regions. As for research on TFP in subdivided sectors, F.Aiello et al. 5 found the results that firm TFP increases when it belongs to more innovative sectors.
Research methods and data selection

Research methods
The method for calculating TFP can generally be classified into two types: parametric and nonparametric methods. The parametric methods need to estimate the parameters by choosing different forms of production functions under different assumptions, including C-D production function regression method, stochastic frontier production function(SFA) and Solow's residual method. Non-parametric methods are not required to make pre-assumption of specific forms of production functions, including algebra index method and data envelopment analysis (DEA). This paper selects DEA to measure TFP of manufacturing industry in the Yangtze River Economic Belt. The Malmquist index and its decomposition are calculated in order to measure TFP. The expression of the Malmquist index is as follows:
When the index is more than 1, it indicates that the TFP is increasing from t to t+1, and when the index is less than 1, which shows that TFP has decreased from t period to t+1 period. Measuring TFP needs to set output index and input index. Total enterprise production value of 9 provinces and 2 municipalities are chose as output index. Input index includes labour input and capital input. Labour input is the number of employees in manufacturing industry in these provinces and municipalities from 2005 to 2014; while enterprise liabilities and owner's equity capital are selected as capital input. The cause for choosing these two indexes to sum up lies in that by definition of economics, capital could bring in value from surplus value, thus all assets input for enterprise operation, including enterprise's own accumulation should be termed as enterprise capital. While by accountancy, the capital is defined as enterprise capital=paid-in capital=capital fund. Meanwhile, the capital fund of enterprise mainly comes from two sources, one of which is enterprise's own operation accumulation, and the other of which is debt. The enterprise's own operation accumulation can be measured by owner's equity, while the capital acquired in the form of debt can be measured by enterprise's liabilities.
Data selection
Overall analysis of TFP of manufacturing enterprises in the Yangtze River Economic Belt
The results of change of TFP of manufacturing enterprises in 9 provinces and 2 municipalities included in the Yangtze River Economic Belt from 2005 to 2014 are shown in Fig.1 . Table 1 : Table 1 shows common trend featuring four stages: steady decline--decline--fast rise--maintenance, but the value of these provinces shows different characteristics. In general, during the period from 2005 to 2014, the growth of TFP of manufacturing enterprises in downstream area of the Yangtze River Economic Belt is the lowest, where the growth rates of TFP in Shanghang, Jiangsu and Zhejiang are respectively 7.6%, 7.2% and 4.6%, while the rise of TFP of manufacturing enterprises in middle and upper middle and upstream of the Yangtze River Economic Belt was relative smooth, at round 10%. 
The industry analysis of TFP of manufacturing enterprises in the Yangtze River Economic Belt
Furthermore, TFP of manufacturing enterprises with respect to sectors is calculated through using the data of 31 sectors of manufacturing industry in these provinces and municipalities from 2013 to 2014. The results are demonstrated in Fig.2 .
The results indicate that among 31 sectors in manufacturing industry, there are seven sectors have growth in TFP of manufacturing enterprises in the Yangtze River Economic Belt, only accounting for 22% of whole industry, which are respectively the sectors of textiles; leather, fur, feather products and shoe making; medicine manufacturing; railway, ship, aircraft and spacecraft and other traffic equipment manufacturing; computer, communication and other electronic equipment manufacturing; waste resources comprehensive utilization. Sector of tobacco products shows greatest rise, which is determined by nature of monopoly of sector of tobacco products. The growth in TFP of enterprises from two sectors (medicine manufacturing and computer, communication and other electronic equipment manufacturing) indicates that the manufacturing industry in the Yangtze River Economic Belt was marching into high-tech development. While the growth in TFP of textile enterprises indicates that traditional sectors also developed when the high-tech sectors were developing. On basis of survey reports from Organization for Economic Cooperation and Development (OECD) and Development Research Center of the State Council, this paper, according to technology-intensive degree, classifies the sectors in manufacturing industry into three types: high-tech sectors, medium-tech sectors and low-tech sectors. 
